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THE COMMERCIAL CREW PROGRAM:
CHALLENGES AND OPPORTUNITIES

FRIDAY, FEBRUARY 27, 2015

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON SPACE
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
Washington, D.C.

The Subcommittee met, pursuant to call, at 9:01 a.m., in Room
2318 of the Rayburn House Office Building, Hon. Steven Palazzo
[Chairman of the Subcommittee] presiding.
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Subcommittee on Space

The Commercial Crew Program: Challenges and
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Aeronautics and Space Admivistration (NAS4)

Mr. John Mulholland, Vice President and Program Manager, Commercial Programs, The
Boeing Company

Dy. Garret Reisman, Director, Crew Operations, Space Exploration Technologies Corporation
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U.S. House of Representatives
Committee on Science, Space, and Technology
Subcommittee on Space

“The Commercial Crew Program: Challenges and Opportunities.”
CHARTER

Friday, February 27, 2015
9:00 am. — 10:30 am.
2318 Rayburn House Office Building

Purpose
At 9:00 a.m. on Friday, February 27, 2015 the House Science, Space, and Technology’s

Subcommittee on Space will hold a hearing titled “The Commercial Crew Program: Challenges
and Opportunities.” The purpose of this hearing is to review NASA’s efforts to develop and
acquire safe, reliable, and affordable crew transfer services to the International Space Station
(ISS). The Subcommittee will examine the progress of the Commercial Crew Program and its
acquisition model, and future challenges for the program as the contractors move towards
certification.

Witnesses

e Mr. Bill Gerstenmaier, Associate Administrator, Human Exploration and Operations
Mission Directorate, National Aeronautics and Space Administration (NASA)

* Vice Admiral Joseph Dyer, USN (Ret.), Chairman, Acrospace Safety Advisory Panel,
National Aeronautics and Space Administration (NASA)

* Mr. John Mulholland, Vice President and Program Manager, Commercial Programs,
The Boeing Company

* Dr. Garrett Reisman, Director, Crew Operations, Space Exploration Technologies
Corporation

Background

The Commercial Crew Program (CCP) began, in its current form, in 2010 with President
Obama’s announcement to cancel the Constellation program and develop a separate sytem to
ferry astronauts to and from and the International Space Station.’ Congress authorized this new
paradigm with the passage of the NASA Authorization Act of 2010.2 NASA announced on
September 16, 2014, that it would continue into the final phases of development, and ultimately
human-rating certification, with two contractors, the Boeing Company (Boeing) and Space
Exploration Technologies Corporation (SpaceX).” The third partner that was not chosen, Sierra
Nevada Corporation, filed a protest with the Government Accountability Office (GAO) that was
denied on January 5, 2015 clearing the way for NASA to continue with the program.*

! President’s Budget Request for the National Aeronautics and Space Administration, Fiscal Year 2011
http://www.nasa.gov/news/budget/201 1. html

* National Aeronautics and Space Administration Authorization Act of 2010, P.L. 111267, Sec. 402.

# Source Selection Statement for Commercial Crew Transportation Capability Contract (CCtCap). September 15, 2014
htip://www.nasa.gov/sites/default/files/files/C CtCap-Source-Selection-Statement-308 pdf’

* Sierra Nevada Bid Protest Decision, January 5, 2015, hup://www.pa0.g0v/assels/670/667979.pdf




Program Authorization
The Commercial Crew Program was authorized in the NASA Authorization Act of 2008.

Section 902 of the 2008 Act directs NASA to “enable a commercial means of providing crew
transfer and crew rescue services for the International Space Station.” To achieve this goal,
the bill directs that NASA-

1) make use of United States commercially provided International Space Station crew
transfer and crew rescue services to the maximum extent practicable;

2) limit, to the maximum extent practicable, the use of the Crew Exploration Vehicle to
missions carrying astronauls beyond low Earth orbit once commercial crew transfer
and crew rescue services that meet safety requirements become operational; and

3) facilitate, to the maximum extent practicable, the transfer of NASA-developed
technologies to potential United States commercial crew transfer and rescue
service providers, consistent with United States law.”

The 2008 Act also included a provision that provided congressional intent to NASA
which prohibited the Administration from funding the Commercial Crew program at the
expense of exploration programs.®

The NASA Authorization Act of 2010 continued this direction and included additional
reporting requirements with regard to the safety of the systems under development. The
Act required the Administration, “to provide independent assurance of flight safety and
flight readiness before the authorization of United States government personnel to
participate as crew onboard any commercial launch vehicle developed...”” Additionally,
the Act directed the Administration to utilize the Orion crew vehicle as a backup should
the Commercial Crew contractors were unable to fulfil the government’s needs
requirements.®

Program Structure and Schedule

The hallmark of the commercial paradigm is what the Administration refers to as a “Commercial
partnership,” meaning the partners contribute funding in addition to what the government
contributes. This is in contrast to a traditional development project whereby the contractor is paid
for all work performed at the behest of the government. This philosophical shift in acquisition
strategy was accompanied by the increased use of a special procurement mechanism referred to
as “Other Transaction Authority,” or OTA, for large developments. This authority was granted to
NASA by the National Aeronautics and Space Act of 1958 (P.L. 85-568)° and permits NASA to
enter into a “Space Act Agreement” for many purposes, including technology development.

The agency contends that the use of Space Act Agreements permits more flexibility than
traditional Federal Acquisition Regulations (FAR) based development programs, specifically the
ability of the government to share costs with the partnets. In the Commercial Cargo development

¥ National Aeronautics and Space Administration Authorization Act of 2008, P.L. 110-422, Sec. 902(a).
 National Aeronautics and Space Administration Authorization Act of 2008, P.L. 110-422, Sec. 902(b).

7 National Aeronautics and Space Administration Authorization Act 6f 2010. P.L. 111-267, Sec. 403(b)(S).
¥ National Aeronautics and Space Administration Authorization Act of 2010, P.L. 111-267. Sec. 303(b)3)
° National Aeronautics and Space Act of 1958, P.L. 85-368, Sec. 203.
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program, this cost-share for the confractors was approximately 50 percent of the cost of the
development.' 1t is unclear what that percentage is for the Commercial Crew Program, but
NASA officials have testified before the Commitiee that the government is providing
approximately 80-90 percent of the overall funding for the program.

The program has three phases. The first two phases were referred to as Commercial Crew
Development (CCDev) One and CCDev Two. Both phases were conducted under Space Act
Agreements. The third phase was called Commercial Crew Integrated Capability (CCiCap) and
was conducted under the final Space Act Agreement of the program. The final and current phase
is called Commercial Crew Transportation Capability (CCiCap). The final phase was awarded
last year to Boeing and Space}(.12 These two companies will proceed through the final design,
development, testing, evaluation and human rating certifications under a traditional firm-fixed
price contract. The purpose of CCtCap is to provide development funding to the contractors to
mature their spacecraft designs to a point that they can be certified to fly astronauts to the ISS.

- Commercial Crew Acquisition Ri}admap .
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Although NASA will not fly astronauts on these systems until they have been certified for
launch, the agency will need 1o procure launches before certification to allow the contractors
lead-time to build the vehicles. Additionally, NASA may also include foreign astronauts on
flights to the 1SS based on existing or future agreements. The contractors will be required to

' NASA Office of the Inspector General, Commercial Cargo: NASA’s Management of Commercial Orbital Transportation
Services and 1SS Commercial Resupply Contracts, Audit #1G-13-016 hitp:/foig nasa.gov/andits/reports/ FY 13/4G-13-016.pdf

1 erhal Testimony of Associate Administrator Bill Gerstenmaier before the House Sci X ce and Technology Committee,
September 14, 2012. http//www.gpo.gov/fds ro/plg/CHRG-1 1 2hhre 76234/MmPCHRG-112hbre 76234, him -

2 See Attachment A ) B
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acquire a launch license from the FAA for all of their post-certification missions to the ISS. This
is a change from historic human spaceflight launches in the past. For example Mercury, Gemini,
Apollo, and Space Shuttle launches were not licensed by the FAA.

Contractor progress is measured by milestones that they must achieve throughout the contract
period. The contractors are paid upon the completion of each of the milestones. There are a total
of 41 certification milestones between the two contractors, 23 for Boeing and 18 for SpaceX."
After they have completed their milestones and they are certified by NASA as safe to fly
astronauts to the 1SS, the government will begin to procure flights from the contractor. The
contracts allow the government to procure six flights from each partner for a total of 12 flights.
However, the contract only guarantees that the government will purchase two post-certification
missions to the ISS.

Based on the proposals and contracts from both contractors, NASA still anticipates a flight
readiness of at least one partner by the end of 2017. Additionally, NASA estimates that if it uses
all the potential flights it will not need to procure additional flights until 2023, one year before
the Administration’s current proposed end of life of the ISS.

Program Budget

The President’s budget request for this year includes $1.24 billion for the Commercial Crew
Program. This would be an increase of 54 percent over the appropriated funding for FY2015
($805 million). The Administration contends that without this funding, the government would be
required to renegotiate their contracts with the providers which would delay flight readiness for
the systems. The total potential values of these contracts are $2.6 billion for SpaceX and $4.2
billion for Boeing for a total potential value of $6.8 billion over the life of the contracts. NASA
has never completed an independent cost estimate of the Commercial Crew Development
Program or the program estimates that the companies provided for their funding requirements.14

The NASA Authorization Act of 2010 authorized $312 million, $500 million, and $500 million
for the Commercial Crew Program for fiscal years 2011, 2012 and 2013 respectively. NASA has
consistently requested more funding for Commercial Crew than the program has been authorized
or previously appropriated.” Three years ago, the NASA Administrator testified before the
Committee that the FY2013 request would put NASA “on track™ for a commercial crew
capability by 2017.'° The actual appropriation for FY2013 was $305 million less than the
request. Two year ago, the Administrator testified to the Committee that NASA was still on track
for a 2017 launch date, but full funding of the FY2014 request was “essential” to enabling

Y Briefings provided by NASA to Committee staff, January 2015.
' NASA contracted with BoozjAllen|Hamilton to complete an independent cost assessment of the program which was released
on March 1, 2013 and can be found here http://www.nasa.pov/pdf/741617main_CCP-ICA-DRD-2¢-Public-Releaseable-Final-
Report-3-5-13-308.pdf. However, as noted by the NASA Inspector General, “the assessment found that the estimates were
optimistic, and that the Program was likely to experience cost growth. In addition, Booz Allen noted that without costs projected
over the life of the Program, NASA officials will not be able to independently evaluate each partner’s progress.”

FY2011 request: $500 million. FY2011 actual: $307 million. FY2012 request: $850 million. FY2012 actual: $392
million. FY2013 request: $830 million. FY2013 actual: $525 million. FY2014 request: $821 million. FY2014
actual: $696 million.
' Charles F. Bolden, Jr., Administrator, National Acronautics and Space Administration, statement before the House
Committee on Science, Space, and Technology. March 7, 2012.
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Commercial Crew access to the International Space Station by 2017."" The actual appropriation
for FY2014 was $125 million less than the request. The FY2016 NASA budget justification
states that 2017 is still the target date for a Commercial Crew capability.

Funding history for the program is included below.

Actuat Request | §Change | Actwal | Request | $Change | Enacted | Request | $Change
Budget Authority ($ in millions) FY2013 Fyi014 FY2014 FY2015 FY2015 Y2016
Commercial Crew 525.0 8214 296.4 696.0 848.3 1523 8050 1,243.8 438.8
Funding History
8 in millions Program Phase
Partoer CCDevl [CCDev2 {CCiCap [CPC1  |CCtCap  [Total
Paragon 1.40 - - - - 1.40
United Launch Alliance 6.70 - - - - 6.70
Blue Origin 370 22.00 - - - 25.70
Sierra Nevada 20.00 | 105.60 227.50 | 10.00 - 363.10
SpaceX - 75.00 460.00 9.60 | 2,600.00* | 3,144.60
Boeing 18.00 | 11290 480.00 9.90 | 4,200.00* | 4,820.80
Total Funding 49.80 | 315.50 1 1.167.50 | 29.50 | 6,800.00 | 8,362.30

Sowrce - hip:iiwww.nasa.gov/sites/defoulifiles/files/CCtCapFactSheet pdf

*Represents total potential value of the contract.

Aerospace Safety Advisory Panel (ASAP) Annual Report

The Aerospace Safety Advisory Panel (ASAP) was created by Congress in 1968 after the tragic
joss of three astronauts during a launch rehearsal test of Apollo 1.'5 The 1968 Act required the
panel to “review safety studies and operations plans that are referred to it and shall make reports
thereon, shall advise the Administrator with respect to the hazards of proposed operations and
with respect to the adequacy of proposed or existing safety standards, and shall perform such
other duties as the Administrator may request.” In 2005, Congress amended the 1968 Act to
require that ASAP report to Congress as well as the Administration. In compliance with this
requirement, the panel produces an annual report. This year’s report was transmitted to Congress
on January 28, 2015."

The report transmitted to Congress this year did not include a proper assessment of the
Commercial Crew Program as it did with other large programs at NASA including the Space
Launch System and Orion programs. The panel highlighted specific concerns with the
Commercial Crew Program including concerns about the program’s leadership at NASA
Headquarters. The reports states that,

17 Charles F. Bolden, Jr., Administrator, National Aeronautics and Space Administration, statement before the House
Committee on Science, Technology, and Space, Subcommittee on Space, April 24, 2013,

*¥ National Aeronautics and Space Administration Authorization Act of 1968 (P.L. 90-67) Sec. 6.

'% 2014 Annual Report of the Aerospace Safety Advisory Panel

http://oiir.hq.nasa gov/asap/documents/2014 ASAP_Annual Report.pdf
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“The Commercial Crew Program (CCP) has been notably less forthcoming. This lack
of transparency has been a concern for a number of years and, despite numerous
discussions with the Director of Commercial Spaceflight Development (DCSD) and
with senior leadership at NASA Headquarters, this less-than-candid and transparent
communication with the ASAP regarding the CCP has persisted. Over the last several
years, the DCSD has responded 10 ASAP’s requests for information related to the plans
on how commercial programs would be certified or how confidence would be gained on
the safety of operations with a seamless set of constraints as fo why the information
could not be shared. These have ranged from “we 're still defining the acquisition
approach” to “that information is pre-decisional " to “the investigation is still being
conducted” to “that’s source selection sensitive information” to “a protest has been
filed.” While these statements are all true, these conditions should not be absolute
barriers to sharing information related to certification and safery.”

This opacity was also noted by the Committee after recent requests for information from NASA.
2 The ASAP report gives examples of how program leadership prevented candid discussions
with the panel about the program;

“Even when subordinates of the DCSD give briefings to the ASAP, there is often
obvious concern about how to answer the Panel’s questions. For example, the
subordinate looking at the DCSD, apparently seeking permission and/or guidance prior
1o answering a probing question, may be a symptom of an environment where the
culture is not one of openness and can lead to poor internal and external
communication.”

Additionally, the panel concludes that the program leadership’s actions may lead to the same
type of problems identified by the Roger’s Commission and Columbia Accident Investigation
Board following the Challenger and Columbia tragedies respectively. The Panel notes that,

“The actions of the DCSD in interacting with the ASAP, which were also noted during
the development phase of the Commercial Cargo Program, have created a challenging
environment that has the potential 10 increase risk. The Panel is concerned that this
lack of candor is not limited to interactions with the ASAP and may extend (o other
internal and external stakeholders. This opacity and failure fo engage in open and
transparent communication is reminiscent of the problems that were explicitly identified
by both the Rogers Commission and the Columbia Accident Investigation Board (CAIB)
regarding causes of the Space Shuttle Challenger and Columbia mishaps respectively.”

 Letter to Administrator Bolden from Science Committee Chairman Lamar Smith and Space Subcommittee Chairman Steven
Palazzo, October 21, 2014,



Key Questions

i. Does NASA have the appropriate level of insight into the Commercial Crew contractors
to be confident in the safety and reliability of the systems?

2. How has NASA responded to the ASAP report and what measures have been put into
place to ensure the panel has insight into the human spaceflight programs at the agency?

3. What milestones or metrics can be used to judge the progress of the development of the
crew systems?

4. What options does NASA have if one or both of the contractors drastically underbid their

contract and cannot complete their milestones by 20177

How will NASA ensure that the certification process for these systems will not deviate

from known standards of safety and reliability?

6. What are the major challenges and risks facing the program and the contractors and how
can those challenges and risks be mitigated?

U
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Chairman PALAZzO. The Subcommittee on Space will come to
order. Without objection, the Chair is authorized to declare recesses
of the Subcommittee at any time. Good morning. Welcome to to-
day’s hearing, entitled “The Commercial Crew Program: Challenge
and Opportunities”. In front of you are packets containing the writ-
ten testimony, biographies, and truth-in-testimony disclosures for
today’s witnesses. I recognize myself for five minutes for an open-
ing statement.

I would like to welcome everyone to our hearing today, and I
want to thank our witnesses for taking time to appear before the
Committee. Today’s hearing is a review of the Commercial Crew
Program at NASA. This program holds the promise of tremendous
value for both the taxpayer and the contractors, as long as the pro-
gram is executed appropriately.

Last year NASA chose two partners to continue through the final
phase of the program, Boeing and SpaceX. Known as CCtCap, or
Commercial Crew Transportation Capability, this final phase will
provide funding for the partners to complete testing of their sys-
tems. This is a critical phase in our Nation’s efforts to develop and
sustain assured U.S. human access to low-Earth orbit. To date,
Congress and the Administration have not been able to reach con-
sensus on the most efficient way to meet NASA’s launch require-
ments. However, the promise of this capability, and new con-
tracting structure, has allowed for guarded optimism.

The NASA Authorization Act of 2008 directed NASA to engage
the private sector for access to the International Space Station, so
long as it did not come at the expense of NASA’s other exploration
development programs. Similarly, the NASA Authorization Act of
2010 continued this direction, including reporting requirements re-
lated to safety, and directed NASA to ensure that the Orion vehicle
was able to provide alternative means of delivering crew to the ISS
in the event that partner supplied vehicles are unable to perform
that function. NASA has done a lot to move the industry along in
compliance with these laws. They have provided funding for early
stage development, funding to mature spacecraft designs, funding
to certify those designs, and ultimately they will provide a steady
customer through the ISS program.

Previous testimony before this committee indicated that tax-
payers will fund roughly 90 percent of the development of these ca-
pabilities, and then in turn pay once again for the services derived
from those capabilities. In total, NASA has spent, or plans to
spend, over $8 billion on this initiative, which I believe represents
a necessary investment, if managed effectively. In order to protect
taxpayer interests, however, this level of investment by the tax-
payer requires a similar level of transparency and accountability.
To that end, it was concerning to read some of the findings made
by the Aerospace Safety Advisory Panel, also known as ASAP, in
its annual report this year. The ASAP is congressionally chartered
to examine the culture of safety at NASA. It is required to provide
advice to Congress, and to the administrator, measures that can be
taken to improve safety at the agency.

This year, the ASAP was not able to complete their job insofar
as it pertains to the Commercial Crew Program. According to the
report, the Director of Commercial Space Flight Development at
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NASA has provided excuses instead of information. This is de-
scribed by the panel as a seamless set of constraints as to why in-
formation cannot be shared. Similarly, the report states this opac-
ity and failure to engage in open and transparent communication
is reminiscent of the problems that were explicitly identified by
both the Rogers Commission and the Columbia Accident Investiga-
tion Board regarding causes of the Space Shuttle Challenger and
Columbia mishaps, respectively. Unfortunately, this committee ex-
perienced similar issues when it attempted to get information on
this program over the last year and a half.

I want to be crystal clear to our witnesses here today, and to the
Administration, denying information to ASAP or Congress about
the Commercial Crew Program is unacceptable when the hard-
working American taxpayers are footing the bill for the program,
and the safety of our astronauts is on the line. Congress and the
American people deserve to have answers to the questions posed by
ASAP. I am pleased to hear that NASA is now being more open,
and I hope this trend continues.

Aside from the issues raised in the ASAP report, NASA must
also address several outstanding questions as the program ad-
vances. The decision to use the Federal Acquisition Regulations to
issue contracts for the final phase of the program was a welcome
step from the Administration, and one that I endorse, but how will
waivers to safety requirements from the Certification Products
Contract phase be evaluated and issued? Given the delays in the
Commercial Cargo Program, how will NASA maintain schedule dis-
cipline under the current crew contracts? Why can’t a scaled back
Orion launched on a Delta IV Heavy provide a redundant capa-
bility and competition to the Commercial Crew Program? What
level of price competition exists in the program, now that we know
the contractors’ bids?

I raise these questions because I want the program to be success-
ful. In these difficult budgetary times, NASA must concentrate its
limited resources on meeting its core requirements, one of those
being domestic human access to low-Earth orbit. I truly believe
that we can come together to address these concerns in a construc-
tive, bipartisan way so that we can once again launch American as-
tronauts on American rockets from American soil. I look forward to
hearing from our witnesses today.

[The prepared statement of Mr. Palazzo follows:]

PREPARED STATEMENT OF SUBCOMMITTEE ON SPACE
CHAIRMAN STEVEN PALAZZO

Good morning. I would like to welcome everyone to our hearing today and I want
to thank our witnesses for taking time to appear before the Committee.

Today’s hearing is a review of the Commercial Crew Program at NASA. This pro-
gram holds the promise of tremendous value for both the taxpayer and the contrac-
tors, as long as the program is executed appropriately.

Last year, NASA chose two partners to continue through the final phase of the
program, Boeing and SpaceX. Known as CCtCap (Commercial Crew Transportation
Capability), this final phase will provide funding for the partners to complete testing
of their systems. This is a critical phase in our nation’s efforts to develop and sus-
tain assured U.S. human access to low-Earth orbit. To date, Congress and the Ad-
ministration have not been able to reach consensus on the most efficient way to
meet NASA’s launch requirements. However, the promise of this capability and new
contracting structure has allowed for guarded optimism.
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The NASA Authorization Act of 2008 directed NASA to engage the private sector
for access to the International Space Station (ISS) so long as it did not come at the
expense of NASA’s other exploration development programs. Similarly, the NASA
Authorization Act of 2010 continued this direction, included reporting requirements
related to safety, and directed NASA to ensure that the Orion vehicle was able to
provide alternative means of delivering crew to the ISS in the event that partner-
supplied vehicles are unable to perform that function.

NASA has done a lot to move the industry along in compliance with these laws.
They have provided funding for early stage development, funding to mature space-
craft designs, funding to certify those designs, and ultimately they will provide a
steady customer through the ISS program. Previous testimony before this Com-
mittee indicated that the taxpayer will fund roughly 90 percent of the development
of these capabilities and then in-turn pay once again for the services derived from
those capabilities. In total, NASA has spent, or plans to spend, over 8 billion dollars
on this initiative, which I believe represents a necessary investment if managed ef-
fectively. In order to protect taxpayer interests, however, this level of investment
by the taxpayer requires a similar level of transparency and accountability.

To that end, it was concerning to read some of the findings made by the Aerospace
Safety Advisory Panel (ASAP) in its annual report this year. The ASAP is congres-
sionally-chartered to examine the culture of safety at NASA. It is required to pro-
vide advice to Congress and to the Administrator on measures that can be taken
to improve safety at the agency. This year, the ASAP was not able to complete their
job insofar as it pertains to the Commercial Crew Program. According to the report,
the Director of Commercial Spaceflight Development at NASA has provided excuses
instead of information. This is described by the panel as a “seamless set of con-
straints as to why information cannot be shared.” Similarly, the report states “This
opacity and failure to engage in open and transparent communication is reminiscent
of the problems that were explicitly identified by both the Rogers Commission and
the Columbia Accident Investigation Board (CAIB) regarding causes of the Space
Shuttle Challenger and Columbia mishaps respectively.” Unfortunately, this Com-
mittee experienced similar issues when it attempted to get information on this pro-
gram over the last year and a half.

I want to be crystal clear to our witnesses here today and to the Administration.
Denying information to ASAP, or Congress, about the Commercial Crew Program
is unacceptable when the hardworking American taxpayers are footing the bill for
the program and the safety of our astronauts is on the line. Congress and the Amer-
ican people deserve to have answers to the questions posed by ASAP. I am pleased
to hear that NASA is now being more open and I hope this trend continues.

Aside from the issues raised in the ASAP report, NASA must also address several
outstanding questions as the program advances. The decision to use the Federal Ac-
quisition Regulations to issue contracts for the final phase of the program was a
welcome step from the Administration, and one that I endorsed, but how will waiv-
ers to safety requirements from the Certification Products Contracts phase be evalu-
ated and issued? Given the delays in the commercial cargo program, how will NASA
maintain schedule discipline under the current crew contracts? Why can’t a scaled-
back Orion launched on a Delta IV Heavy provide a redundant capability and com-
petition to the commercial crew program? What level of price competition exists in
the program now that we know the contractor’s bids?

I raise these questions because I want the program to be successful. In these dif-
ficult budgetary times, NASA must concentrate its limited resources on meeting its
core requirements - one of those being domestic human access to low-earth orbit.
I truly believe that we can come together to address these concerns in a constructive
bipartisan way so that we can once again launch American Astronauts on American
Rockets, from American soil.

I look forward to hearing from our witnesses today.

Chairman PALAZZO. I now recognize the Ranking Member, Ms.
Edwards, for an opening statement.

Ms. EDWARDS. Thank you, Mr. Chairman, and, of course, for as
much time as I might consume, given that the clock was not run-
ning during your time. Good morning, and welcome to our distin-
guished panel of witnesses.

Mr. Chairman, I thank you for calling this hearing on the Com-
mercial Crew Program, and the challenges and opportunities.
There is no denying that NASA and its commercial partners have
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taken great strides since commercial crew activities began about
five years ago.

Last fall NASA, in partnership with two companies, Space Explo-
ration Technologies—SpaceX—and the Boeing Corporation, estab-
lished contracts to finalize designs, undertake full development,
and carry out the milestones needed to complete NASA certification
requirements to carry NASA, and NASA sponsored astronauts, to
and from the International Space Station.

As I have recounted on other occasions, I used to be a skeptic of
commercial crew and cargo transportation to support NASA re-
quirements. I have evolved, but I still have questions. And while
I am now supportive of the program, and industry’s partnership
with NASA, I remain committed to ensuring that these systems are
safe. And as the title of the hearing states, there are both chal-
lenges and opportunities ahead.

First, the Commercial Cargo Transportation Program that is cur-
rently underway sheds light on some of those challenges. Initial
operational flight showed up significantly later than initially antici-
pated, and a mishap last fall reminds us all that space flight, even
in 2015, is indeed risky and hard, and when humans are involved,
the stakes are immeasurably higher.

Secondly, as we will hear from Vice Admiral Dyer, and I—the
concern that I share with the Chairman, the Commercial Crew
Program’s approach is to buy the commercial crew services, rather
than make or manage a development program. This paradigm shift
carries risks in and of itself, given that the services to be bought
don’t yet exist. In addition, the Aerospace Safety Advisory Panel—
ASAP—which Vice Admiral Dyer chairs, has raised concerns about
the transparency of the program in providing the panel, and Con-
gress, with the information it needs to evaluate safety. As you
know, Mr. Chairman, safety has, and will continue to be, a priority
of this committee, and the NASA Authorization Act of 2015, I
would add, the bipartisan Act passed by the House, directs that
safety be the highest priority of the Commercial Crew Program.

Third, NASA is requesting $1.2 billion for the Commercial Crew
Program for Fiscal Year 2016. That is an increase of over $400 mil-
lion from the Fiscal Year 2015 enacted level. However, the Com-
mittee, despite having asked, has no independent external analysis
by which to evaluate whether NASA’s budget requests for the Com-
mercial Crew Program are on target, and whether the amount the
taxpayers are being asked to pay is too much, too little, or about
right. We don’t have any information. The NASA Authorization Act
of 2015, again, directs NASA to provide that analysis. And while
that isn’t law yet, it is clear that, from a bipartisan perspective, we
expect the Committee to be provided with that information.

I want NASA and its commercial partners to succeed so that
NASA and the nation will regain human space flight access to low-
Earth orbit once again. And I also want to understand what tax-
payers are paying for, and the terms and the conditions involved.
In particular, I look forward to hearing from our witnesses about
several questions. One, how will NASA—SpaceX—and Boeing en-
sure safety and a safety culture throughout the development proc-
ess in the operational space flights, once they are certified? What
contingency plans will be in place, should commercial systems not
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be available by the anticipated 2017 date, or should one provider
need to stand down for an extended period of time? What is needed
to appropriately communicate the risks involved in commercial
human space flights to Congress, the public, and other stake-
holders? And what are the policies in place for cost reimbursement,
liability, and risk assumption regarding individual passengers that
contractors could potentially carry on NASA sponsored missions to
the ISS?

Before I close, Mr. Chairman, I want to note that, while the
Commercial Crew Program is important, I hope that this com-
mittee will have the opportunity to discuss all of NASA’s programs
and plans that comprise its $18 billion budget request for Fiscal
Year 2016. I think we need to continue our tradition of inviting the
NASA administrator to come in and testify on the agency’s budget
request, and I hope we can lock in a hearing in the near future.

Thank you, and I yield the balance of my time.

[The prepared statement of Ms. Edwards follows:]

PREPARED STATEMENT OF SUBCOMMITTEE ON SPACE
RANKING MEMBER DONNA F. EDWARDS

Good Morning, and welcome to our distinguished panel of witnesses. Mr. Chair-
man, thank you for calling this hearing on The Commercial Crew Program: Chal-
lenges and Opportunities.

There is no denying that NASA and its commercial partners have taken great
strides since commercial crew activities began about five years ago. Last Fall, NASA
in partnership with two companies—Space Exploration Technologies and The Boe-
ing Corporation-established contracts to finalize designs, undertake full develop-
ment, and carry out the milestones needed to complete NASA’s certification require-
ments to carry NASA and NASA-sponsored astronauts to and from the International
Space Station.

As T have recounted on other occasions, I used to be a skeptic of commercial crew
and cargo transportation to support NASA requirements. And while I am now sup-
portive of the commercial space transportation industry’s partnership with NASA,
I remain committed to ensuring that these systems are safe.

As the title of the hearing states, there are both challenges and opportunities
ahead. First, the commercial cargo transportation program that is currently under-
way sheds light on some of those challenges. Initial operational flights showed up
significantly later than initially anticipated and a mishap last Fall reminds us that
spaceflight is indeed risky and hard. When humans are involved, the stakes are im-
measurably higher.

Secondly, as we’ll hear from Admiral Dyer, the commercial crew program’s ap-
proach is to “buy” the commercial crew services rather than make or manage a de-
velopment program. This paradigm shift carries risk in and of itself, given that the
services to be bought don’t yet exist. In addition, the Aeronautics Safety Advisory
Panel—ASAP—which Admiral Dyer chairs, has raised concerns about the trans-
parency of the program in providing the Panel with the information it needs to
evaluate safety. As you know, Mr. Chairman, safety has and will continue to be a
priority of this Committee, and the NASA Authorization Act of 2015 directs that
safety be the highest priority of the commercial crew program.

Third, NASA is requesting $1.2 billion for the Commercial Crew Program for Fis-
cal Year 2016, an increase of over $400 million from the FY 2015 enacted level.
However, the Committee, despite having asked, has no independent external anal-
ysis by which to evaluate whether NASA’s budget requests for the commercial crew
program are on target, and whether the amount the taxpayers are being asked to
pay is too much, too little, or about right. The NASA Authorization Act of 2015 di-
rects NASA to provide that analysis.

I want NASA and its commercial partners to succeed so that NASA and the na-
tion will regain human spaceflight access to low-Earth orbit once again.

Yet I also want to understand what the taxpayers are paying for and the terms
a]rold conditions involved. In particular, I look forward to hearing from our witnesses
about:
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e How will NASA, SpaceX, and Boeing ensure safety and a safety culture
throughout the development process and the operational spaceflights, once they
are certified?

e What contingency plans will be in place should commercial systems not be
available by the anticipated 2017 date, or should one provider need to stand
down for an extended period of time?

e What is needed to appropriately communicate the risks involved in commercial
human spaceflight to Congress, the public, and other stakeholders?

e And what are the policies in place for cost reimbursement, liability, and risk
assumption regarding individual “passengers” that contractors could potentially
carry on NASA sponsored missions to the ISS?

Before I close, Mr. Chairman, I would like to note that while the Commercial
Crew Program is important, I hope that this Committee will also have the oppor-
tunity to discuss all of NASA’s programs and plans that comprise its $18 billion
budget request for FY 2016. I think we need to continue our tradition of inviting
the NASA Administrator to come in and testify on the agency’s budget request, and
I hope we can lock in such a hearing in the near future.

Thank you and I yield back the balance of my time.

Chairman PALAZZO. Thank you, Ms. Edwards. I now recognize
the Chairman of the full Committee, Mr. Smith.

Chairman SMITH. Thank you, Mr. Chairman. America has al-
ways been a Nation of innovators and explorers. We continue to re-
main on the forefront of new discoveries and technologies. Our his-
tory is filled with examples of entrepreneurs who pushed the
boundaries of the possible. The Commercial Crew Program offers a
new way to develop human rated systems for government access to
space, with the goal, of course, of ending our dependence on Russia.
Building on the Commercial Cargo Program could be an important
change from traditional programs, but only if it is done correctly.
Today the Subcommittee will examine the progress made in the
Commercial Crew Program. This committee is dedicated to ensur-
ing the government has safe, reliable, and affordable access to low-
Earth orbit.

The U.S. currently pays Russia $70 million a seat for access to
the International Space Station. It should be a top priority to
launch American astronauts on American rockets from American
soil as soon as possible. American astronauts personify our nation’s
pioneering spirit. They represent our leadership, as explorers, and
agents of discovery. A great deal of trust has been placed in the
commercial crew partners, Boeing and SpaceX, that are partnering
with NASA to take our astronauts into space. This is an extraor-
dinary responsibility for these companies. It is one that cannot be
taken lightly.

It is absolutely imperative that we understand the gravity of
what it means to carry our astronauts into space. This committee
will continue to monitor whether the Commercial Crew Program
will ensure safety, while also respecting cost and schedule con-
straints. We can only do this if NASA is open and transparent
about the program. The Aerospace Safety Advisory Panel’s recent
report highlights questions about NASA’s level of transparency.
The Committee has encountered similar issues as well. For the
sake of all who are working to make this program a success, I hope
this will change.

I look forward to hearing from our witnesses today about their
progress on these systems, and their ongoing relationship with
NASA. Their insights into the program are invaluable to us. The
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commercial space industry offers improvements to the quality of
life for every person on the planet. The discoveries and applications
that have come from space technology are numerous. Since the
dawn of the Space Age, contractors and the private sector have
played a central role in making our nation’s aspirations a reality.
The commercial space industry will ensure that America remains
a world leader in space exploration.

Thank you, Mr. Chairman, and I will yield back.

[The prepared statement of Mr. Smith follows:]

PREPARED STATEMENT OF FULL COMMITTEE
CHAIRMAN LAMAR S. SMITH

Thank you Chairman Palazzo for holding this hearing. And I thank the witnesses
for being here to share their expertise. America has always been a nation of
innovators and explorers. We continue to remain on the forefront of new discoveries
and technologies. Our history is filled with examples of entrepreneurs who pushed
the boundaries of the possible.

The Commercial Crew Program offers a new way to develop human-rated systems
for government access to space with the goa, of course, of ending our dependence
on Russia. Building on the Commercial Cargo Program could be an important
change from traditional programs, but only if it is done correctly.

Today the subcommittee will examine the progress made in the Commercial Crew
program. This Committee is dedicated to ensuring the government has safe, reliable,
and affordable access to low-Earth orbit.

The U.S. currently pays Russia $70 million a seat for access to the International
Space Station. It should be a top priority to launch American astronauts on Amer-
ican rockets from America soil as soon as is safely possible.

American astronauts personify our nation’s pioneering spirit. They represent our
leadership as explorers and agents of discovery. A great deal of trust has been
placed in the commercial crew partners—Boeing and SpaceX—that are partnering
with NASA to take our astronauts into space. This is an extraordinary responsibility
for these companies. It is one that cannot be taken lightly.

It is absolutely imperative that we understand the gravity of what it means to
carry our astronauts into space. This committee will continue to monitor whether
the Commercial Crew Program will ensure safety while also respecting cost and
schedule constraints.

We can only do this if NASA is open and transparent about the program. The
Aerospace Safety Advisory Panel’s recent report highlights issues with NASA’s level
of transparency.

This Committee has encountered similar issues as well. For the sake of all who
are working to make this program a success, I hope this will change going forward.

I look forward to hearing from our witnesses today about their progress on these
systems and their ongoing relationship with NASA. Their insights into the program
are invaluable to us.

The commercial space industry offers improvements to the quality of life for every
person on the planet.

The discoveries and applications that have come from space technology are nu-
merous. Since the dawn of the Space Age, contractors and the private sector have
played a central role in making our nation’s aspirations a reality.

The commercial space industry will ensure that America remains a world leader
in space exploration.

Thank you Mr. Chairman, I yield back.

Chairman PALAZZo. If there are Members who wish to submit
additional opening statements, your statements will be added to
the record at this point.

At this time I would like to introduce our witnesses. Mr. Bill
Gerstenmaier is the Associate Administrator for the Human Explo-
ration and Operations Mission Directorate at NASA. Vice Admiral
Joseph Dyer is the Chairman of NASA’s Aerospace Safety Advisory
Panel, or ASAP. Mr. John Mulholland is the Vice President and
Program Manager of Commercial Programs at the Boeing Com-
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pany. And Dr. Garrett Reisman is Director of Crew Operations at
the Space Exploration Technologies Corporation, or SpaceX.

In order to allow time for discussion, please limit your testimony
to five minutes. Your entire written statement will be made part
of the record.

I now recognize Mr. Gerstenmaier for five minutes to present his
testimony.

TESTIMONY OF MR. BILL GERSTENMAIER,
ASSOCIATE ADMINISTRATOR,
HUMAN EXPLORATION AND OPERATIONS
MISSION DIRECTORATE,

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
(NASA)

Mr. GERSTENMAIER. Thank you very much for allowing me to
represent the teams that are heavily involved in the development
of the crew transportation systems that will end our sole reliance
on the Russian Soyuz for transportation to the ISS. This is a very
iSmportant hearing, and a very important capability for the United

tates.

NASA has made tremendous progress in developing these capa-
bilities. The work began under Space Act Agreements looking at
generic capability, and transitioned to contracts for crew transpor-
tation to the ISS. The first phase of the Contract Certification
Products, made tremendous progress in establishing clear require-
ments for the commercial providers at NASA. During this phase,
the providers submitted alternate standards, hazard reports, cer-
tification plans, and verification plans for their crew transportation
systems. The products were developed by the contractors, and
heavily reviewed by NASA. It is important that this phase allowed
the contractors to use their expertise and best practices, and sub-
mit alternate ways of developing and designing spacecraft using
the latest standards.

I added two pie charts to my written testimony to highlight the
significant amount and quality of work accomplished during this
phase. The first pie chart shows the agency was able to accept 55
percent of the alternate standards as meeting or exceeding NASA’s
requirements. NASA only rejected five percent of the alternate
standards proposed, but there is still open work to be done with the
remaining 30 percent that were partially approved.

The second chart shows the variances. These are items where the
contractors proposed an alternate method for hazard control, cer-
tification, or verification. This chart shows a significant amount of
open work, with 53 percent of the variances needing additional def-
inition and discussion. I see this as a big plus, and it allows the
teams to know, prior to contract start, areas that will need work.
It also is an area that we need to focus on and work over the next
several weeks. This chart answers one of the Committee’s pre-hear-
ing questions, open work and risks. The work in preparation for
the CCtCaP award has enabled the teams to understand the de-
signs and risk areas, and will be a big advantage in achieving a
safe system for crew transportation. Technically, the contract is off
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to a very good start, however, development and flight of these sys-
tems will be complex and difficult activity for the teams.

The Commercial Crew Program has not received the funding re-
quested in annual budgets. This underfunding has caused delays in
program execution, and in past, forced NASA to continuous Space
Act Agreements, as opposed to contracts, because of funding uncer-
tainty. The budget appropriated in 2015 by Congress showed a
commitment to the program, and allowed the agency to proceed
with the current contracts. This Congressional support is greatly
appreciated, and the program hopes to earn Congressional approval
for the solid budget request that we have made in 2016. The budg-
et request is anchored by negotiated firm-fixed-price contracts.
Funding at these levels is required to end our sole reliance on Rus-
sians for crew transportation in a safe and timely manner.

In summary, the awarding of the contracts establishes the start
of a new phase. Significant real progress continues to be made, as
evidenced by the testimonies from Boeing and SpaceX. Despite the
protested award, which limited communication, and made for a dif-
ficult contract start, work continued, and is accelerating. The deci-
sion, just like two contracts, was not an easy or trivial decision.
The decision was carefully evaluated at contract selection, and the
benefits of competition during the development phase was seen as
necessary to allow for safe, timely, and cost-effective development.
The decision was not simply to have competition, but was based on
evaluating the details of the proposals, and making a selection de-
cision that would provide best value to the U.S. government.

Developing new low-Earth orbit human transportation systems
will not be an easy task. There will be challenges, and difficult de-
cisions will need to be made. The entire agency, safety, engineer-
ing, crew health and safety organizations are actively engaged in
this program. The support and interaction with the Aerospace Safe-
ty Advisory Panel (ASAP) will also be critical and important. The
agency is working well with the FAA, and support for legislation
on the government astronaut definition will be needed. The ISS
will get a tremendous research benefit, 100 percent increase in
crew research time,from the additional on orbit crew member pro-
vided by the system.

The Commercial Crew Transportation Program will take us all
working together to ensure the next generation of U.S. LEO crew
transportation systems are developed effectively and safely. Con-
gressional support is absolutely required to develop safe and timely
crew transportation systems. I look forward to your questions.
Thank you.

[The prepared statement of Mr. Gerstenmaier follows:]
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Statement of
William H. Gerstenmaier
Associate Administrator for Human Exploration and Operations
National Aeronautics and Space Administration

before the

Subcommittee on Space
Committee on Science, Space and Technology
U. S. House of Representatives

Mr. Chairman and Members of the Committee, thank you for the opportunity to appear
before you today to discuss NASA’s Commercial Crew Program (CCP). Over the past
several years, NASA has made significant progress implementing its plan to develop the
first ever commercially available American crew transportation system to low Earth orbit,
with a goal of returning human spaceflight launches to U.S. soil by 2017 and ending our
sole reliance on Russia. The recently awarded Commercial Crew Transportation
Capabilities (CCtCap) contracts are the final phase of this development effort. U.S. crew
transportation will allow the International Space Station (ISS) to increase the crew
complement from six to seven enabling a substantial increase (~100 percent) in the
amount of International Space Station (ISS) research that can be conducted, all the while
reducing the costs the agency currently pays for transportation services.

NASA's CCP is designed to facilitate the development of a U.S. commercial crew space
transportation capability with the goal of achieving safe, reliable and cost-effective access
to and from the ISS and low-Earth orbit. Throughout the process, both NASA and
industry have invested time, money and other resources in the development of these
commercial systems.

Through the CCP, NASA provides technical and financial support to industry partners
during development of their crew transportation systems, and certifies them to carry
NASA astronauts to and from ISS. Interaction between NASA and its commercial
partners through each phase of the program has been excellent and will enable these new
commercial systems to meet NASA’s safety requirements.

Once complete, the crew transportation systems will support four NASA or NASA-
sponsored crew on each flight, and provide emergency crew return, transport/return of
pressurized ISS cargo, and crew safe haven while docked to ISS. The benefits of
competition in implementing the CCP are numerous, as reinforced in statements by the



20

Government Accountability Office, Aerospace Safety Advisory Panel, and NASA
Inspector General. Commercial Crew represents a significant endeavor in U.S. human
spaceflight, with the goal of ending our sole reliance on foreign crew transportation to
1SS, and certification of safe, reliable, and cost-effective U.S. commercial crew
transportation systems. In addition, the approach NASA is taking with the CCP is
helping to stimulate the growth of a new space transportation industry available to all
potential customers, strengthening America's space industrial base and providing a
catalyst for future business ventures to capitalize on affordable, globally competitive,
U5, space access.

Certification Products Contracts (CPC)

The first phase of the development effort was a series of competitively awarded Space
Act Agreements, followed by Certification Products Contracts (CPC) competitively
awarded to SpaceX, Boeing, and Sierra Nevada Corporation. The scope of the CPC
contracts included submittal and technical disposition of specific, early development
certification products. The CPC effort allowed potential providers to better understand
and align with NASA human spaceflight requirements and gave NASA early insight into
vehicle designs and approaches.

The companies submitted requests for alternate standards and variances to meeting
NASA human spaceflight requirements. NASA’s disposition of these requests is shown
below.

Alternate Standard Dispositions under CPC

& Approved {55%)

% Approved w/
Conditions {29%)

% Partially Approved
(31%)

B Insufficient Data {6%)

# Disapproved (5%)

#Not Required {2%}
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Variance Dispositions Under CPC

# Approved {18%)

¥ Approved w/
Conditions {296)

% Partially Approved
{0%)

& [nsufficient Data {53%)

& Disapproved {6%)

% Not Required (3%)

NASA’s dispositions, with explanatory rationale, were provided to the companies. This
feedback enabled our partners to make technical changes to better align their designs with
NASA's requirements. The CPC phase also enabled NASA to examine the technical
specifications and approaches that the companies were proposing to meet NASA’s
requirements. Understanding and agreeing on technical requirements is critical to
developing a safe design. This phase shows tremendous progress in setting and
understanding requirements. Overall, this phase of the contract was critical to allowing
the contractors to understand the human rating requirements and NASA’s understanding
of how the contractors’ approaches infend to meet those requirements. The number of
vartances from this phase with insufficient data shows the areas of concentration needed
in the design phase.

Commercial Crew Transportation Capability (CCtCap) Contracts

CCP entered the development and certification phase with the award of Commercial
Crew Transportation Capabilities contracts to SpaceX and Boeing. CCtCap will enable
NASA to reach our goal of once again launching astronauts to the ISS from American
soil.

In September 2014, after a highly competitive procurement and thorough evaluation
process, NASA selected two providers, SpaceX and Boeing for the final development
phase of the Commercial Crew Program, CCtCap. In selecting these companies, NASA
evaluated the proposals for mission suitability, past performance, and price. NASA
concluded that the proposals submitted by SpaceX and Boeing represented the best value
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to the government. There was no ranking of awardees. NASA’s rationale for these
selections is described in detail in the Source Selection Statement for Commercial Crew
Transportation Capability Contract, which can be found at
http://www.nasa.gov/sites/default/files/files/CCtCap-Source-Selection-Statement-
508.pdf.

The total potential contract value including certification, the maximum value for six post
certification missions per company, and special studies is $2.6 billion for SpaceX and
$4.2 billion for Boeing.'

These FAR-based contracts are designed to complete the NASA certification for human
space transportation systems capable of carrying people to the ISS. Once certification is
complete, NASA plans to use these systems to ferry astronauts to the ISS and return them
safely to Earth. The contract scope of both contracts is the same, but because Boeing and
SpaceX are using very different hardware, including launch vehicles, and are using
different development, operational and management approaches, they have different
prices for their respective integrated crew transportation systems.

The contracts include at least one crewed flight test per company with at least one NASA
astronaut aboard to verify the fully integrated rocket and spacecraft system can launch,
maneuver in orbit, and dock to the ISS, and to validate that all its systems perform as
expected. Both companies proposed one uncrewed test flight to ISS prior to the crewed
test flight. Once each company’s test program has been completed successfully and its
system achieves NASA certification, each contractor will conduct at least two, and as
many as six, crewed missions to the ISS. These spacecraft also will serve as a lifeboat
for astronauts aboard the ISS. If all 12 post certification missions are flown, these
contracts can support the ISS crew transportation needs into 2023. NASA also
anticipates having a Russian crew member on each U.S. commercial crew transportation
flight and one astronaut will continue to fly on Soyuz. This is being done to insure that a
U.S. and Russian crew member will remain on ISS in any contingency return of a
vehicle. This will be accomplished on a no exchange of funds basis.

The SpaceX Crew Dragon and Boeing CST-100 will carry four crew members on each
mission, which will enable the crew complement on the 1SS to increase from six to seven
crew members. As a result, the total crew research time on the orbiting laboratory can
expand from 40 hours cach week to 80 hours, enabling critical science investigations that
increase our understanding of what it takes to live and work in space while also
benefiting life on Earth.

! After the awards were made, Sierra Nevada Corporation (SNC) filed a protest with the
Government Accountability Office (GAO) on September 26, 2014. During this period,
the case was under protective order and NASA was unable to publically release the
rationale for the selection of the contracts as well as other details of the contracts. The
GAO denied SNC’s protest on January 5, 2015.
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Safety

Safety is an inhcrent aspect of NASA's strategy to develop a U.S. Commercial Crew
space transportation capability. The first phase, the Certification Products Contracts is
complete. During that phase, our industry partners made significant progress in honing
their designs to meet our certification requirements, with explicit feedback from NASA
on conformance.

The overarching objective of the second phase, the recently-awarded CCtCap contracts,
is to ensure that NASA’s human safety and certification requirements are met. The
contracts include a robust insight clause, which will enable NASA to fully evaluate the
company’s designs to determine whether NASA's safety requirements are satisfactorily
met. Defined milestones in the contracts enable NASA to incrementally assess the safety
and performance of the systems through the certification process. In addition, the
contracts include a comprehensive test program, including at least onc crewed flight test
to the 1SS. The contract also includes a contract line item to add contractor-led studies,
as needed, to provide extra analysis and possibly test in critical areas. The budget also
includes funding for and fully involves NASA’s technical authorities in the development
process. This ensures that the entire NASA team is focused on this activity.

Simply put, crew safety is prioritized in the Commercial Crew Program. 1t is NASA's
consistent and publicly stated position that any crew transportation systems selected and
certified must meet the same rigorous safety standards as all human spaceflight programs
in NASA.

CCtCap Milestones

NASA measures partner progress against fixed-price milestones, based on performance
of agreed upon entrance and success criteria. Although the content varies by partner,
milestones are designed to demonstrate progress toward completing crew transportation
system development such as risk reduction testing, design reviews, hardware
development, and flight tests. The CCtCap Request for Proposals (RFP) listed five
mandatory milestones for the development phase and five mandatory milestones
associated with the post certification missions to ISS. The contractors added milestones
beyond these minimum mandatory milestones. Boeing has 23 total milestones for the
development phase and SpaceX has 18 milestones for this phase. The government pays
for milestones only after completion. Criteria for successful completion of the milestones
is negotiated prior to the milestone. NASA and the companies can mutually agree on
changes to milestones, such as splitting contract milestones into smaller tasks with no
price change. The total price for the sum of the smaller tasks will not exceed the total
value of the original milestone. Payment for the milestone or smaller task will not be
made until the agreed to criteria is met.

NASA and our industry partners are currently in the process of re-baselining the CCtCap
schedule of milestones. It is likely that there will be a relatively large number of changes
because the original contract milestones were established over a year ago when the
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companies submitted their CCtCap proposals. These changes will not be indicative of
poor contractor performance, but rather the significant maturity and advancement that has
occurred on the partner designs since the proposals were submitted. In addition, these
changes should not affect the total CCtCap contract costs or the FY 16 CCP budget
request.

The goal outlined in the RFP is to complete certification in 2017. NASA and our
partners are committed to that goal and have a plan to meet it, but we will not sacrifice
safety of crew for that goal.

Recent Progress
NASA’s industry partners have made good progress under CCtCap.

Boeing completed the Certification Baseline Review in November 2014, which baselined
a plan for achieving the certification of a commercial system to transport crew and cargo
to/from the ISS. Also during November 2014, Boeing completed the Ground Segment
Critical Design Review, which performed a review of crew and mission operations
systems and ground systems for spacecraft assembly, integration, and test. In December
2014, Boeing completed the Phase 11 Safety Review Part B Integration System milestone.

Upcoming Boeing milestones include: an internal commercial crew transportation system
Program Readiness Review, another Phase II Safety Review, and a Delta Integrated
Critical Design Review.

SpaceX completed its Certification Baseline Review, which baselined the company’s
plan for achieving the certification of a commercial system to transport crew and cargo
to/from the ISS.

Upcoming milestones include: a Pad abort test (performed under the CCiCap Space Act
Agreement), an Avionics Test Best Activation milestone, and an In-Flight Abort Test
(also under CCiCap).

It should be noted that these crew transportation systems are very complex and the
development and test activity planned over the next three years will be extremely
challenging. Most likely, many things will not go exactly as we and our partners plan,
This is true of any spaceflight development activity.

Price Per Seat

It is not possible to do a direct price comparison between Soyuz and Commercial Crew
for crew transportation. Soyuz is purchased by the “crew seat” while Commercial Crew
flights are purchased on a per mission basis which includes four seats and an additional
100kg of pressurized cargo. However, an equivalent seat price can be calculated for
Commercial Crew using the prices established in the CCtCap contracts for the 4-seat
configuration and excluding the price for the additional cargo. Using the pricing in the
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CCtCap contracts for the 12 Post Certification Missions (6 per company) and assuming
all 12 missions are purchased and flown at a rate of two per year, the average seat price is
$58 million per seat for Commercial Crew. The currently contracted seat price for Soyuz
for 2017 is approximately $76 million per seat. Soyuz seat pricing has been increasing at
a rate of approximately 9 percent per year.

It should also be noted that, once both of these systems have been successfully
completed, and including all previous commercial crew phases, the United States will
have developed two new, independent, human space transportation systems for a cost of
less than $5B to the U.S. taxpayer.

Benefits of Competition

American industrialization has long shown the benefits to customers of competitive
markets, and NASA is capitalizing on that approach through the Commercial Crew
Transportation Capability contracts. The Agency selected two independent systems
designed by Boeing and SpaceX which, once certified, will add to the fleet of ships
serving the ISS. Multiple awards maximizes meeting the program objectives, provides
more options and flexibility for the Agency throughout contract performance, reduces
overall risk to the program, and best ensures successfully accomplishing safe, reliable
missions to the ISS.

While NASA is confident in the ability of the companies to perform, their designs are
still not fully mature. Maintaining the benefits of competition during the rest of the
development lifecycle and into initial services is critical to assuring safety by enabling
redundant capabilities that will provide assured access to and from the ISS.

According to the Office of Inspector General: "Moving forward with a single company
increases the risk that NASA could be left without a viable commercial option to
transport crew to the ISS should issues arise that cither significantly delay or render
inoperable the selected company’s systems.” It is not in the best interests of NASA to
put the Agency into a sole-source situation or to establish a monopoly on crew
transportation.

In addition, selecting one company for a CCtCap award would not have accelerated the
schedule. In NASA’s RFP for CCtCap, the Agency requested proposals from industry
for a crew transportation system “as soon as possible” and the companies proposed the
optimum funding profile and technical schedule to complete their development as soon as
possible.

FY 2016 Budget Request

The FY 2016 budget request for Commercial Crew is $1,243.8 billion, an increase of
$395.5 million above the FY 2015 request, and an increase of $438.8 million above the
FY 2015 enacted appropriation of $805 million. This increase supports the contracts
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awarded to two American companies and keeps us on track toward the goal of returning
human spaceflight launches to U.S. soil by the end of 2017. The Commercial Crew
Program budget request funds two total post certification missions. The ISS Program
will fund all subsequent post certification missions.

The FY 2016 budget request for Commercial Crew is comprised of three components.
The first and largest component is the cost of the CCtCap contract milestones. The
milestones are contractual requirements that NASA has committed to paying once the
companies successfully complete the milestones. The amounts of these contracts were
identified when the proposals were selected for the CCtCap awards. The total cost for the
development phase and two post certification missions for both contractors is ~$3.9
billion. The second component is NASA program office costs, including civil servant
labor, travel, ete. The budget for the program office support across the total activity is
~$266 million. The third component is for Unfunded Future Expenses, risk reduction
activities, additional tests, etc. The budget for these tasks is less than 5 percent of the
total effort or $198 million.

The $805M appropriated for CCP in FY 2015 should be sufficient to fund the CCtCap
contracts for the current fiscal year. If NASA does not receive the full requested funding
for CCtCap in FY 2016 and beyond, NASA will have to adjust (delay) milestones for
both partners proportionally and extend sole reliance on Russia for crew access to the
1SS. The partners may request contract cost adjustments and the certification dates will
be delayed.

Conclusion

Human spaceflight is a very difficult endeavor and achieving commercial crew
transportation will continue to be a challenge. However, NASA’s successful
developmental approach over the last several years has led to this final phase where we
are ready to take the next step to enable U.S. commercial industry to fly crews to space,
and once again launch our astronauts from America. Support for Commercial Crew at
this time is critical for NASA to develop a safe, competitive, domestic program which
will enable us to end our sole reliance upon the foreign governments for crew
transportation by 2017 and to allow NASA to focus its exploration resources on
expanding our human presence into destinations beyond low-Earth orbit. The
Commercial Crew Program along with the Space Launch System and Orion program and
daily operations on the International Space Station together make for a robust human
spaceflight program for the nation — and are all critical components of our journey to
Mars. NASA’s human spaceflight team is ready for these challenges. Congressional
support is critical.

Mr. Chairman, I would be happy to respond to any questions you or the other Members
of the Committce may have.
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William H. Gerstenmaier
Associate Administrator Human Exploration and Operations

William H. Gerstenmaier, NASA Associate Administrator for the Human Exploration and Operations
Directorate. Credit: NASA/Bill Tngalls. William H. Gerstenmaier is the associate administrator for the
Human Exploration and Operations Directorate at NASA Headquarters in Washington, DC. In this
position, Gerstenmaier provides strategic direction for all aspects of NASA's human exploration of space
and cross-agency space support functions of space communications and space launch vehicles. He provides
programumatic direction for the continued operation and utilization of the International Space Station,
development of the Space Launch System and Orion spacecraft, and is providing strategic guidance and
direction for the commercial crew and cargo programs that will provide logistics and crew transportation
for the International Space Station.

Gerstenmaier began his NASA career in 1977 at the then Lewis Research Center in Cleveland, Ohio,
performing aeronautical rescarch. He was involved with the wind tunnel tests that were used 1o develop the
calibration curves for the air data probes used during entry on the Space Shuttle.

Beginning in 1988, Gerstenmaier headed the Orbital Mancuvering Vehicle (OMVY) Operations Office,
Systems Division at the Johnson Space Center. He was responsible for all aspects of OMV operations at
Johnson, including development of a ground control center and training facility for OMV , operations
support to vehicle development, and personnel and procedures development to support OMV operations.
Subsequently he headed the Space Shuttle/Space Station Freedom Assembly Operations Office, Operations
Division. He was responsible for resolving technical assembly issues and developing assembly strategies.

Gerstenmaier also served as Shuttle/Mir Program operations manager. In this role, he was the primary
interface to the Russian Space Agency for operational issues, negotiating all protocols used in support of
operations during the Shuttle/Mir missions. In addition, he supported NASA 2 operations in Russia, from
January through September 1996 including responsibility for daily activities, as well as the health and
safety of the NASA crewmember on space station Mir. He scheduled science activities, public affairs
activities, monitored Mir systems, and communicated with the NASA astronaut on Mir.

In 1998, Gerstenmaier was named manager, Space Shuttle Program Integration, responsible for the overall
management, integration, and operations of the Space Shuttle Program. This included development and
operations of all Space Shuttle elements, including the orbiter, external tank, solid rocket boosters, and
Space Shuttle main engines, as well as the facilities required to support ground processing and flight
operations.

In December 2000, Gerstenmaier was named deputy manager, International Space Station Program and two
years later became manager. He was responsibility for the day-to-day management, development,
integration, and operation of the International Space Station. This included the design, manufacture, testing,
and delivery of complex space flight hardware and software, and for its integration with the elements from
the International Partners into a fully functional and operating International Space Station.
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Named associate administrator for the Space Operations Directorate in 2005, Gerstenmaier directed the
safe completion of the last 21 Space Shuttle missions that witnessed assembly complete of the International
Space Station. During this time, he provided programmatic direction for the integration and operation of the
International Space Station, space communications, and space launch vehicles.

Gerstenmaier received a bachelor of science in acronautical engineering from Purdue University in 1977
and a master of science degree in mechanical engineering from the University of Toledo in 1981. In 1992
and 1993, he completed course work for a doctorate in dynamics and control with emphasis in propulsion
at Purdue University.

Gerstenmaier is the recipient of numerous awards, including three NASA Certificates of Commendation,
two NASA Exceptional Service Medals, a Senior NASA Outstanding Leadership Medal, the Meritorious
Executive Presidential Rank Award, and Distinguish Executive Presidential Rank Award. He also was
honored with an Outstanding Aerospace Engineer Award from Purdue University. Additionally, he was
twice honored by Aviation Week and Space Technology for outstanding achievement in the field of space.
His other awards include: the AIAA International Cooperation Award; the National Space Club
Astronautics Engincer Award; National Space Club Von Braun Award; the Federation of Galaxy Explorers
Space Leadership Award; AIAA International Award; the AIAA Fellow; Purdue University Distinguished
Alumni Award; and Honored at Purdue as an Old Master in the Old Masters Program; recipient of the
Rotary National Award for Space Achievement's National Space Trophy; Space Transportation Leadership
Award; the AIAA von Braun Award for Excellence in Space Program Management; and the AIAA von
Karman Lectureship in Astronautics.
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Chairman PALAZZ0. Thank you, Mr. Gerstenmaier.
Now recognize Vice Vice Admiral Dyer for five minutes to
present his testimony.

TESTIMONY OF VICE ADMIRAL JOSEPH DYER,
USN (RET.), CHAIRMAN,
AEROSPACE SAFETY ADVISORY PANEL,
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
(NASA)

Vice Admiral DYER. Thank you, Mr. Chairman, Ranking Mem-
ber, Members of the Subcommittee. Thank you for the opportunity
to discuss the Aerospace Safety Advisory Panel’s 2014 activities
and annual report. Mr. Chairman, I have limited the scope of my
testimony to focus on the Commercial Crew Program. Ms.
Edwards, I would note that both the Chairman and I are South-
erners, and I would hope the clock wouldn’t run during my testi-
mony either.

The ASAP salutes NASA on the many accomplishments achieved
during 2014. Among others, these include safe International Space
Station operations, growing traction on the ESD program, and suc-
cess in supporting ISS logistics via commercial cargo. The leader-
ship and program management of the ISS is highlighted for its
openness, transparency, and candor. The ISS culture is, we believe,
a space flight exemplar.

In our 2014 report to the NASA administrator and the Congress,
we noted that NASA is experienced and accomplished in space sys-
tem procurement by making, managing, and buying. An example of
making is a NASA custom produced satellite. An example of man-
aging is a launch vehicle where NASA manages fulfillment of a
performance spec often designed and generally produced by a con-
tractor. An example of buying would be a commercial satellite
launch service from a marketplace that has already established the
bona fides of value, safety, and reliability.

The CCP program falls into a chasm between the deep insight
of managing and that of buying a product already proven by broad
market acceptance. With CCP NASA is operating at arm’s length,
and within a constrained budget. They are attempting to approach
commercial crew transportation as buying a service, yet the matu-
rity of the product may be more suitable for a managed develop-
ment. Nevertheless, NASA is making laudable efforts to embrace
this new model, but is trapped somewhere on a continuum between
managing and buying.

The panel strongly believes that communications and trans-
parency are necessary to ensure safety must be a central part of
the program. Regrettably, the panel has been unable to offer any
informed opinion regarding the adequacy of certification, or the suf-
ficiency of safety in the Commercial Crew Program due to con-
straints placed on our access to needed information. Within CCP,
candid, timely and transparent information has been insufficient.
The lack of transparency has been a concern for a number of years,
despite the discussions with the Director of Commercial Space De-
velopment, and with senior NASA officials at headquarters.

Those sets of constraints, Mr. Chairman, which you addressed as
well, included a seamless series that began with the acquisition
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strategy, is still being addressed, therefore, it can’t be discussed.
That information is pre-decisional. Responses had said the incident
investigation is still being conducted, and we are not prepared to
address. Next was that it was source selection sensitive, and lastly,
a protest has been filed, and we are unable to address.

All these statements are true, but these should not have been ab-
solute barriers to the sharing of information. The responses by the
director have been a compilation of all the reasons information was
withheld, rather than figuring out how to make things work. The
ASAP members are, after all, special government employees. The
panel is concerned that the lack of candor is not limited to inter-
actions with the ASAP, but may extend to other internal and exter-
nal stakeholders. This issue is reminiscent, we believe, of problems
identified by both the Rogers Commission and the CAIB. NASA
knows how to work in an open and transparent manner, and, as
noted, the ISS is a great example. Going forward into 2015, the ad-
ministrator has committed to making the changes necessary to re-
solve the situation.

Two other quick topics, Mr. Chairman, if I may? I would like to
address budget and constancy of purpose. With regard to budget,
the panel believes it is critically important to sustain sufficient
funding for the CCP program to sustain competition. With regard
to constancy of purpose, the panel notes that many NASA human
space flight programs that have been initiated in the last 20 years
have not been carried to completion. The ASAP appeals for con-
stancy of purpose, and notices that the objective is both important
and challenging when there is a change in leadership at the Con-
gress or the White House. Thank you, Mr. Chairman.

[The prepared statement of Vice Vice Admiral Dyer follows:]
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Statement of Vice Admiral Joseph W. Dyer, USN (Retired)
Chair National Aeronautics and Space Administration’s Aerospace Safety Advisory Panel
Before the Subcommittee on Space,
Committee on Science, Space, and Technology
U.S. House of Representatives

Chairman Palazzo, Ranking Member Edwards and Members of the Subcommittee:
Thank you for the opportunity to discuss the Aerospace Safety Advisory Panel’s
2014 Activities and Annual Report. I’ve limited the scope of my testimony to
focus primarily on the Commercial Crew Program.

The ASAP salutes NASA on the many accomplishments achieved during 2014.
Among many others, these include safe International Space Station (ISS)
operations, growing traction on the Exploration Systems Development (ESD)
program, success in supporting ISS logistics via commercial cargo, and positive
strides in infrastructure management. The leadership and program management of
the ISS is highlighted for its openness, transparency, and candor. The ISS culture is
a space flight exemplar.

In our 2014 Report to the NASA Administrator and the Congress, we noted that
NASA is experienced and accomplished in procuring space systems by “making,”
“managing,” and “buying.” An example of “making” is NASA custom-produced
satellites; an example of “managing” is launch vehicles, whereby a NASA program
office manages fulfillment of a “performance spec,” often designed and generally
produced by a contractor; an example of “buying” is commercial satellite launch
services, whereby NASA procures a service where the marketplace has established
the bona fides of value, safety, and reliability.

The Commercial Crew Program (CCP) falls within a chasm between the deep
insight of “managing” and that of “buying” a product proven by broad market
acceptance. With the CCP, NASA is operating at relative arm’s length while
concurrently fostering the development of a commercial market. The distinctions
between the three approaches often blur, but one usually dominates. NASA, within
a constrained budget, is attempting to approach the commercial crew transportation
requirement as “buying a service,” yet the maturity of the product may be more
suitable to a “managed” development. NASA is making a laudable effort to
embrace this new business model but is caught somewhere in the transition
between managing and buying.
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The Panel strongly believes open communication and transparency are essential to
ensuring the safety of the program as we go forward with such a construct. This
raises the questions regarding safety. Regrettably, the Panel is unable to offer any
informed opinion regarding the adequacy of the certification process or the
sufficiency of safety in the Commercial Crew Program (CCP) due to constraints
placed on access to needed information.

Within the CCP candid, timely, and transparent communication of risk has been
insufficient. This lack of transparency has been a concern for a number of years
and, despite numerous discussions with the Director of Commercial Spaceflight
Development (DCSD) and with senior leadership at NASA Headquarters, this less-
than-candid and -transparent communication with the ASAP regarding the CCP
has persisted. Over the last several years, the DCSD has responded to ASAP’s
requests for information related to the plans on how commercial programs would
be certified or how confidence would be gained on the safety of operations with a
seamless set of constraints as to why the information could not be shared. These
have ranged, in order of occurrence, from:

1. “We’re still defining the acquisition approach” to
2. “That information is pre-decisional” to

3. “The investigation is still being conducted” to

4. “That’s source selection sensitive information™ to
5. “A protest has been filed.”

While these statements are all true, these conditions should not have been absolute
barriers to sharing information related to certification and safety. The responses by
the DCSD have generally been a compilation of all the reasons cooperation was
not possible rather than figuring out how to make things work. The ASAP
members are, after all, special government employees.

The Panel is concerned that this lack of candor is not limited to interactions with
the ASAP and may extend to other internal and external stakeholders. This issue is
reminiscent of the problems that were explicitly identified by both the Rogers
Commission and the Columbia Accident Investigation Board (CAIB) regarding
causes of the Space Shuttle Challenger and Columbia mishaps respectively.

I would add, NASA knows how to work in an open and transparent way. Within
NASA, there are outstanding examples of programs that have inculcated a culture
of clear and candid communications. Their approach to accountability, good
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systems engineering, and respect, both up and down the organization chart, would
find strong favor with the authors of the Columbia Accident Investigation Board
Report. As noted, ISS is a great example.

Going forward into 2015, the NASA Administrator has committed to making the
changes necessary to resolve this situation and to ensuring these barriers are
removed. Since the publication of our Annual Report, we are beginning to see
improvements.

In the 2014 Annual Report to the NASA Administrator and to the Congress, we
again highlighted the mismatch between the breadth of the Agency’s undertakings
and the funding available to execute them. The resources necessary to safely and
efficiently accomplish the full scope of scientific discovery, aeronautics research,
commercial space transportation, and further extending the Nation’s reach into the
solar system are insufficient. Especially, I highlight the importance of sufficiently
funding the CCP to sustain competition. This is especially true as NASA has
started developing the equipment that will carry Americans to Mars concurrently
with extending the life of the International Space Station.

NASA’s budget is insufficient to deliver all current undertakings with acceptable
programmatic risk. History clearly shows programmatic risk precipitates tradeoffs
that are not in support of good safety practice. The Panel highlights three possible
methods to relieve this situation:

1. Prioritize and set aside programs, activities, and infrastructure of lesser
import (i.e., do fewer things better);

2. Improve the utility of NASA’s investment by completing programs of
record versus the restarts that too often follow administration change
(i.e., finish what is started); and

3. Form a lasting consensus among the Administration, the Congress, and
NASA on a genuine, long-term mission and vision and provide the
funding required to deliver it.

The Panel notes the many NASA human space flight programs that have been
initiated in the last 20 years but not carried to completion. The ASAP appeals for
“constancy of purpose” and observes this objective is both important and
challenging when there is a change of leadership in either the Congress or the
White House. Another threat to constancy of purpose is the reaction to inevitable
failures along the way. Rather than canceling a program or coming to a prolonged
standstill after a failure, an appropriate reaction—given constancy of purpose, a
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clear and well-articulated goal, transparently communicated risks and values, and
mitigated or accepted risks—is to learn from the failure, fix any problem
expeditiously and responsibly, and continue. The ASAP believes that this is the
approach being taken with respect to the recent Cargo Resupply Services (CRS)
launch failure and supports it.

The Panel notes NASA is doing a better job of communicating the risk inherent in
space flight. The way the Agency communicated the danger Curiosity faced in
landing on Mars is a good role model.

In closing, the Panel commends NASA’s continued use of unfunded Space Act
Agreements to stay engaged with the evolving, privately-funded commercial space
companies including Sierra Nevada Corporation, Blue Origin, and Virgin Galactic,
among others.

You may access the ASAP’s 2014 report via:
http://oiir.hqg.nasa.gov/asap/documents/2014 ASAP Annual Report.pdf
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Vice Admiral Joseph W. Dyer, USN (Ret.)

s Chair, Acrospace Safety Advisory Panel

o Former Chief Operating Officer and Chief Strategy Officer,
iRobot Corporation

e Former Commander, Naval Air Systems Command

Vice Admiral (Ret.) Joseph W. Dyer is currently a consultant in the tech, acrospace, and defense markets.
He operates at the intersection of technology, finance, and risk mitigation.

From 2003 through late 2012, he was an executive at iRobot Corporation serving consecutively as the
President of the Government and Industrial Division, Chief Operating Officer, and as Chief Strategy
Officer.

He served as Commander of the Naval Air Systems Command from June 2000 until his military
retirement in July 2003. He previously was assigned as Commander of the Naval Air Warfare Center
Aircraft Division at Patuxent River in July 1997 and a month later assumed additional responsibilities as
the Assistant Commander for Research and Engineering of the Naval Air Systems Command.

From January 1994 to April 1997, Admiral Dyer served as F/A-18 Program Manager, leading engineering
and manufactring development efforts on the new F/A-18E/F, continued production and fleet support of
the F/A-18C/D, and all F/A-18 foreign military sales. Under his management, the F/A-18 program won
the Department of Defense Acquisition Excellence Award and the Order of Daedalian. Earlier in his
career, he served as the Navy’s Chief Test Pilot.

Vice Admiral Dyer is a graduate of North Carolina State University with a B.S. in chemical engineering
and the Naval Postgraduate School, Monterey, California, with a degree in financial management.

He is an elected Fellow in the National Academy of Public Administration and the Society of
Experimental Test Pilots. He was awarded the James H. Doolittle award in recognition of outstanding
engineering achievement in aerospace.
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Chairman PALAZZ0. Thank you, Vice Admiral Dyer.
I now recognize Mr. Mulholland for five minutes to present his
testimony.

TESTIMONY OF MR. JOHN MULHOLLAND,
VICE PRESIDENT AND PROGRAM MANAGER,
COMMERCIAL PROGRAMS, THE BOEING COMPANY

Mr. MuLHOLLAND. Chairman Palazzo, Ranking Member
Edwards, welcome, Chairman Smith, Members of the Committee,
on behalf of the Boeing Company, thank you for the opportunity to
provide an update on Boeing’s commercial crew transportation sys-
tem. We are honored to be part of NASA’s Commercial Crew Pro-
gram to provide safe and reliable crew transportation to support
the International Space Station mission. Boeing is the only pro-
vider to have closed NASA’s commercial crew integrated capability
contract on time, and to complete a successful critical design re-
view. With that, we have laid the framework for completing our de-
sign during the current phase of the program, which was awarded
last September.

Boeing’s approach is a full service system, providing all elements
needed to transport crew and cargo to and from low-Earth orbit, in-
cluding the CST-100 spacecraft, spacecraft and launch vehicle inte-
gration and test, crew training and mission planning, cargo inte-
gration, mission operations, and crew and cargo recovery. In devel-
oping the Boeing system, we apply our unique integrated approach
to meet NASA’s human rating requirements, leveraging our space
shuttle and ISS program experience and tools, along with our cer-
tification products, which are approved by NASA during the certifi-
cation products contract. We continue to work diligently to main-
tain our planned schedule, completing the first two schedule mile-
stones on time, and the first two of the next three part milestone.

We have made significant progress the first four months of the
program. We have procured four Atlas V launch vehicles from
United Launch Alliance for our two certification flight tests, and
the first two service flights. Last week we held a formal
groundbreaking with our partners to begin construction on the
crew access tower for the Atlas V launch pad at Cape Canaveral.
Work is underway on the Atlas V emergency detection system, part
of the abort system that supports human rating of our integrated
system.

Boeing and the Kennedy Space Center have completed handover
of the former Orbital Processing Facility, OPF-3. Boeing has trans-
formed it into a modernized state of the art facility that will sup-
port manufacturing, assembly, and integration and test for the
CST-100 spacecraft. We have installed tooling, and have received
and inspected more than 150 pieces of flight hardware on the way
to assembling the CST-100 structural test article. Later this year,
hardware for the qualification test vehicle will arrive, and after
that the orbital and crude flight test vehicle hardware.

Other points of progress include system software and avionics de-
velopment, along with development of our avionics and software in-
tegration lab. Wind tunnel testing and landing system testing in
ongoing. Our space suit supplier has provided an innovative, safe,
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and comfortable space suit prototype. And we are making signifi-
cant progress with cabin interior design features.

Throughout 2015 and 2016 we will complete a number of key de-
velopment tests and reviews. We are confident these milestones
will show progress and completion of our structural test article and
qualification test vehicle. Demonstration of flight hardware, accept-
ance of the mission control center, integrated simulation system,
and completion of a service module hot fire launch abort test. We
are on track for a pad abort test in early 2017 to fully check out
the abort system, an un-crewed orbital flight test in spring of 2017,
and our crewed flight test in the summer of 2017. After success-
fully achieving human rating certification, we will be prepared to
fly the first service mission by the end of 2017.

As in most development programs, the Commercial Crew Pro-
gram presents a number of technical and programmatic challenges.
We are working proactively to meet these challenges. A key
strength that Boeing provides to NASA is that we have depth in
a wide range of engineering and manufacturing disciplines. We are
able to apply those capabilities readily to achieve NASA’s objective
for safe crew access to ISS.

Commercial transportation to low-Earth orbit is the right solu-
tion to enable a robust portfolio of NASA programs in science and
human space flight. The Commercial Crew Program provides safe
and affordable transportation of our astronauts, helps stabilize our
American human s